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Most of our knowledge of" the three-dimensional structure of 
proteins has come through X-ray crystallography, in which field 
a major role has been played by Sir David Phillips, in ,,vhose 
honour the symposium was held. 
Crystallography is still developing, for example with more 
powerful X-ray sources and techniques offering the promise of 
seeing enzyme catalysis in action if suitable 'caged' substrates can 
be released in synchrony throughout the crystal. But in recent 
years, NMR spectroscopy has developed to become an alternative, 
powerful technique for structural studies. Phillips closed the 
symposium with a quotation from the Talmud: "the rivalry of 
scholars increases wisdom', and indeed the proceedings clearly 
show how well the early rivalry between the proponents of the new 
and the established methodologies has been replaced by a 
appreciation of the complementarity o1"the information that they 
yield, 
Of great importance to both techniques has been the 
development of recombinant DNA technology, facilitating the 
production in quantity of proteins that are naturally available in 
low abundance, and also the production of proteins that have been 
modified in a variety of ways. The power of NMR has been much 
enhanced by specific or general isotopic labelling of amino acids 
which, with the development ofnovel pulse sequences, has greatly 
aided spectral interpretation. Combined with crystallography, 
site.directed mutagenesis has helped to reveal the functional roles 
of individual amino acids and the importance ot'th¢ different kinds 
of interactions concerned in protein stabilization. Stability of the 
native relative to the unfolded state may be increased both by 
mutations that enhance the stability of the native fold and by 
mutations unfavourable to the unfolded state. 
The folding process itself may be probed by NMR, but there is 
not yet a clear understanding of the pathways by which proteins 
fold, Indeed, there is increasing evidence that different proteins 
fold by different routes, some requiring the help of isomerases or 
chaperone proteins. 
The two experimental methods have been greatly augmented - 
and some apparent conflicts resolved - by increasingly powerfyl 
computational pproaches, which have been used to analyse 
structures, to simulate the dynamic behaviour of molecules, and 
to interpret and refine the experimental data, but a major 
outstanding problem remains an effective treatment of solvent. 
Although, as is so often the case with conference proceedings, 
much of the material in this volume can be found elsewhere, it 
brings together in a series o/" relatively short, up-to-date and 
clearly written chapters the salient features of these approaches, 
now seen to be complementary in aiding our understanding of
protein structure, protein l'olding, enzyme catalysis and molecular 
recognition processes. As is normal with Ciba Symposia the 
published proceedings include the discussion following the papers, 
often inconclusive, sometimes off at a targent, but frequently 
enlightening. 
A.C.T. North 
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The cytochromes P450 (Fell form: 450 nm peak with CO) 
saperfamily of at least 160 mixed function oxidase (oxygenase) 
enzymes in animal tissues, micro-organisms and plants catalyse 
overall a diverse range of eiadof~enous metabolic reactions, in 
addition to the well known biotransformation of xenobiotic 
compounds observed mainly in mammalian liver. Here, diettlry 
and environmental carcinogens uch as benzo(a)pyrene are, 
unfortunately, activated by particular isoenzymes ofcytochromes 
PUS0, while many other xenobiotic molecules are modified 
satisfactorily, often b v hydroxylation prior to conjugation, and are 
excreted mainly in the urine. A substantial proportion of recent 
investigations of enzymes has been devoted to the identification 
and mechanistic understanding of the individual members of this 
superfamily, partially because of the ubiquitous occurrence of 
some of its members which show wide acceptance ofsubstratcs for 
hydroxylation. Mechanistic explanation is sought in terms of 
molecular architecture that relates to precise binding orientation 
(and energy) of a particular substrate in the active site of the 
corresponding isoenzyme. 
As expected, therefore, this book consists of descriptions of an 
enormous variety of modern techniques used to study aspects of 
enzymes that range from genetics and DNA to enzyme isolation 
procxdures, assay and inhibitors, These are well grouped into 
twelve sections, each consisting of up to twelve brief chapters, of 
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